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(54) FLUORONE AND PYRONIN Y DERIVATIVES 

(57)Abstract: 

PURPOSE: To obtain new fluorone and pyronin Y derivatives 
having an advantage of absorbing light at high wavelength 
which are useful as fluorescers and as photoinitiators, in 
particular as fluorescers and fluorescein dyestuffs in 
immunoanalysis. 



A' . 




CONSTITUTION: Compounds of formula I [A is H, alkyl, alkenyl, alkynyl, dichlorotriazinylamino or an 
electron withdrawing group having a stronger electron withdrawing group than phenyl or substd. 
phenyl; W and W are each O, 0-, NR2+ or NR2 (R is H, alkyl, aralykyl or aryl);.Z is H or a counter 
ion), such as 2,4,5,7-tetraiodo-3-hydroxy-6-fluorone of the formula II are provided- Exemplary 
compounds of formulae I and II are obtained by reacting 3,6- dihydroxyxanthane of formula V with 
iodic acid in a soln. of anhydrous ethanol, in which the compd. of formula V is obtained from a 
compd. of formula III via a compd. of formula IV. 
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6 5 9 (d, 2H, J = 9.2Hz) % 6.4 7 8 (s, 
2H) 

Amax=500nm (^^y— M 
[0 0 4 8]§«W4 

2, 7 - t -^k- 3 H D*y- 6 - 7JPt 

n> 

[0049] 8 . 0 m 1 CD 1 5 - 1 8 %<Df&&mWttfi* 

3, 6->?t Ho*>/**>^> (1 0. 7 g, 50m 
mo I) co 5 0. 0m 1 © 2— *^;k-2— ^n/V — 

i»ms«sn&. C<D'&. 1 5. 0m L <D2 — *5-)], 
-2-7a/W-;wa*»tra$n, co««tt*6fc2.' 
5«rlB5B«ESnfc. »«rr*i, ttJi»t*rWU utl^: 
Jtai/T*Ttt»l/fct2:5, 2, 7-v- t-^;p 

Hn^^-6-^;U^n> (1 5. 8 g) 
9 7. 5K<&iR*T»5n&. 

[0 0 5 0] NMR (DMSO) : 9. 1 1 (s, 1 
H) , 7.89 ( s , 2H), 7.05 ( s , 2 H) , 
1.4 3 (s, 1 8H) 
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C0 0 5 1] 

2, 7-$>- t-7^)\,-4^ 5-$?3-H-3-kH 

CO 0 5 2] «*»©*fc**S*X«:a^*B6 (3 5 2 
rag, 2.0mmol) *t, 2, 7— t — ttJIs— 
3-tHo^-6-7MD> (l,6 2g, 5.0m 
mol) *W39*(1.2 7g, lO.Ommol) 

5 Om 1 0&#X*/-;U5 Omi$g&fc, O^T 
»T*n&. C©H^«tt, 2»IH8H*Sn, 5 0 ml 

[0 0 5 3] HNMR (DMSO) : 8. 2 1 (s, 
1H) , 7.5 5 (s, 2H) ,1.38 (s, 18H) 
[0 0 5 4] ^flE«6 

2, 7-v>- t-^L— 4, 5-i (d 

i s u 1 fumy 1) -3-h HD^y-6-7M 

[0 0 5 5] 3. OmlOl 5-1 8X(0»flittl6*^ 

2, 7->?- t->^W-3-t Hn*$/-6-7;i/* 
P> (1.6g, 4.9mraol) fcMTSftfc. t©8 20 

4 0-5 oict#fi$n&. 5k (i o-i 5 g) m 
$h&itRn »a*nfc£d5, 2, 7-v-t-y 

^-4, 5-7X^7^- 3 - b F D^«>- 6 - 
7MD> .(1.7 2g) tft, 7 2^WTl^n 

[0 0 5 6] HNMR (DMSO) : 9. 7 (s, 1 
HK 8.17 (s, 2H) , 1.40 (s, 1 8H) 
[0 0 5 7] £j««7 30 

3, 6-^hHn^v-4, 5-^3-H^>^> 
[0 0 5 8] 3, 6-yhFD^/-4, 5-v3-K 

**y>h> (9. 6 g, 20.0mmol) 0100ml 
©THFSSffi:. *5>-fh5hHD77>«# 
(1.0 M, TH F 40 *t v afiTag*#H»T, ^JO 
3*1*:. C©jE«tt, SfiT, 5*MB*Ufcfe 0. 
5N(DJfiBt, 2 0ml*SlniTS£4:K:ckD, »73ti 

*ic»*sn&. di)7;u*utt**tt, ffii§& o. w 
5ng>s»;:j;?k Bitten*:, JWfcsnfcjfaoa 

#iM««linjb. 3, 6-yh 5 
-^3-K^>^> (9. 2g, 9 6.6%) ^5 
tlfc. 

[ 0 0 5 9] HNMR (DMSO) : 10.38 
(s, 2H) , 2.0 5 (d, 2H, J = 8.3Hz) , 

6.67 (d, 2H, J = 7.8Hz), 3.88 (s, 

2H) 

[0 0 6 0] £j««8 

4, 5-^3-H-3-b:Hn^v-6-7;^n> 50 
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[0 0 6 1] 3, 6^tHP*y-4, 5-^3-K 
*r^y$y (2 3 3rag > 0. 5mmo 1) 0 10ml 
<DX? S-)immZ, 2 5«CT, 2, 3-^OD- 

5, 6-vv7y-l, 4-^>\/+/> (DDQ) 
(113mg, 0. 5mmo 1) *tsjp$n&. iKDS 

«i*nTx*y^Tft»snfctj:5, 4, 5— y 

3-K-3-t Hn^y-6-7;^0> (18 9m 
g) 7 7.6X0«*-Cf»Sn&. 

[0062] NMR (DMSO) : 8.22 (s, 1 
H) , 7.68 (d, 2H, J = 8.8HzK 6.84 

(d, 2H."j = 8.3Hz) 

[0 0 6 3] 10 

9 - S/7 J m&*r>^ >»»*©-j6tt«ifi*S 
[0 0 6 4] S/T>ft*"J9A (2. Ommo 1) 
9-**«lfe*-9->T-> (l.Ommol) 05.0ml 
©DMFJ8StaSHDSn&.. C©E*tt, k»**5s±k: 

6. EJK**J4, 4 : l^W>:^nn^^>(: 

$nr> 5%0S^TMs$n, *Tift#<*nfc. 9- 

[0 0 6 5] : 9— ->7/-3-b Hn^->-6 

[0 0 6 6] HNMR (DMSO) : 7.2 8 (d, 
2H, J=9.24Hz) , 6.28 (dd, 2H, J = 
9.24, 1.92Hz) , 5.94 (d, 2H, J = l. 
9 8Hz) 

[0 0 6 7] Ik^® : 9-i/7y-2, 4, 5, 7-^ 
h ^— t 3 — k Kn^v— 6 — n > 

[0 0 6 8] HNMR (DMSO) : 7. 7 9 (s, 
2H) 

[0 0 6 9] it&® : 9—>7/-2, 4, 5. 7-t* 
h73-H-3-tHn^y-6-7MD> 

[0 0 7 0] HNMR (DMSO) :8.01 (s, 
2H) 

[0 0 7 1] fc&m : 9-^77-4, 5-v3-K- 
3 — t HD^$/— 6— yjutuy 

[0 0 7 2] HNMR (DMSO) : 7. 3 8 (d. 
2H, J = 9.2Hz), 6.46 (d, 2 H, J = 9. 
2Hz) 

[0 0 7 3] ft&»:9->7/-2 1 7->>- t-^ 

3 - h H n * v- 6 —7)V*u > 
[0 0 7 4] HNMR (DMSO) : 7. 4 1 (s, 
2H) , 1,3 7 (s, 1 8H) 

[0 0 7 5] ft6ft:9->7;-2, 7-v>-t-!7* 
3^-4, 5-i^3-K-3-fc:Hn^^-6-7;^ 
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is 

[0 0 7 6] HNMR (DM SO) : 7.2 8 (s, 
2H) , 1.34 (s, 18H) 
[0 0 7 7] Gtimi 1 

2, 4, 5, 7-^ h53-H-3-tFn*5/-6- 
7)V*uy (T IHF) 

[0 0 7 8] g'>!0* (gfc»tT»lml) fCg* 
Sh&3«5*K (1 6. 4 g, 9 3mmo 1) 3, 
6-ytFD^m>^> (10g; 4 6.7mmo 
1) ££tf3^?f& (2 9. 8 g, 118mmol)©, 

^^n^o dcr>«g^fttt, iw, 6ot:fciD^$n, 

ft. ftHttttti. i*x^;-;i/ThU^x-h (t 
r i t i a t e d) Sti, fBBB«nTM2TT«»4 

[ 0 0 7 9] H1NMR (DMSO) : 8.31 
(s, 2H) , 8.07 (s, 1H) * 

m a x a f b f 
HF- 500504490 506513 .95c 
TBHF 526530516 539 .52 
T I HF 532536526 544549 .13 
[0 0 8 4] &JKU a : Me OH, E t OH, 10% 
MeOH/9 0%7k 
b : MeOH, E t OH 
c : 1 0-7M 
[0 0 8 5] 3 

2, 4, 5, 7-fh7a-H-9-y7y-3-b: p 
n*^— 6— yjl^ny 30 
[0 0 8 6] y7>»U>!7A (1. 1 7 5 g, 1 8. 0 
mmo 1 ) T I HF (10.74g, 15. Ommo 
1) <Dl 0Qml<DDMF®m\zmMl£tLlt. Z<DRfo 

££tlT, 38£*tl.: lo^iJ->:^DD^^>(: ' 

stir, i8%ofis-cjai$ti, *r«»sn&. 

2, 4, 5, 7-fh73-H-9->7y-3-kH 
P+v/-6-7WD> (10.6 0gh) «f,nfc 40 

(9 7 5) 0 

[0 0 8 7] 

HNMR (DMSO) : 8. 0 0 6 (s, 2 H) 
max (E I OH=6 3 8 nm) 
[0 0 8 8] 4 

[0 0 8 9] 3, 6-^t Kn*i/*U->h> (7. 0 
g, 3 0.7mmol) ^ *Sftt MJ^A*Sj« 

(2.5g (62.5mmol) 200ml <D7^) fil* 
&£n* 0 i^^jktf-^x-h (3. 2m U 3 3.6 50 



20 



■6- 



* A = 5 3 6 nm (X^y-Jl/) 
[0 0 8 0] «Afll2 

2, 4, 5, 7-fh7?D€-3-kHD^> 
7;i/^n> (TBHF) 

[0 0 8 1] 3, 6-yhHP^yW^> (4. 
8g, 2 Ommo 1) (DX^y-^ (1 5 0ml) 
J£, TkSikth'J^ASS (4.8g, 12 Ommo 

u iomiw) ataanistifc. ox: 

KU&aStl, B r 2 (2 2. 4 g, 14 Ommo 1) ffi 

fc. 2, 4, 5, 7-rh7^D^-3-k Fn + y- 
6-7)V*u> (9.6g, 9 0.8%) **ftsn&. 

[0 0 8 2] NMR (DMSO) : 8.3 0 9 (s, 
1H) , 8. 2 4 4 (s, 2H) 
Ama x = 5 2 6 nm (**/ — )V) 

[0 0 8 3J SKT<omz^X, <-5/X-^©»ft*l 



pKa 
5.97 
3. 28 
4.08 



Eox 
1.34 
1.099 
1.04 



p h o s 



Ered 
-99 — 
-.95 — 
95 676 

mmo 1) mwLtewzmTtzn, mt&\z®& 

1 5»Ba*U WHS*****. Htttttttti 

$nr, x^y-;p*±tf7KT«»an*. £ft£&ii 

[0 0 9 0] Hjft=3 0 3-3 0 6TC 
NMR (2 0 0 MHz, d-DMSO) : 3. 89 

(s, 3H) , 6.82 (d, 1H, J = 2.24H 
z) , 6.8 7 (m, 1H) , 6.9 9 (dd, 1 H, J 
= 8.7 8, 2.2 0 Hz), 7.09 (d. 1H, J = 
2.26Hz), 7.99 (d, 1H, J = 8.52H 
z) , 8.0 3 (d, 1H, J = 8Hz) 

[0 0 9 1] &fSmi 5 

[0 0 9 2] 4 (4. 0 g, 16. 5mmo 1) tf), Js# 
THF (1 5 0ml) SlRSffifCiR 8t#Lfc 

*«6, 1MOBH3SK (4 lm 1, 4 lmmo 1) j&t 

T, 7RTfti$£tt££, Jtfi0 5*t3. 7 3 g (9 9 
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[0 0 9 3] NMR (2 0 0 MHz, d — DM S 
O) : 3. 7 2 (s, 3H) , 3.8 2 (s, 2H) , 
6.4 6 (m, 2H) , 6.63 (m, 2 H) , 7.00 

(d, 1H, J = 8.12Hz) , 7.10 (d, 1H, 
J = 9.46Hz) - 

MS : 2 2 7 > 2 1 2, 1 9 7, 1 8 4, 1 2 8 
[0 0 9 4] frrtffl 6 

5, 7-ya-H-3-^ h^rV~6-7;^D> 

[0095] M'pmoMzmmisnrzsvmm (0.2 

1 1 g, 1. 2mmo I) ifi* 5 (0. 228 g, 1mm 10 
o 1) &&TSaVm (0.5 0 8 g, 4mmo I) CO, 

P#K;Wj-T$T£n, 15^^5 r^;M3n£o 

ifiO. 44 g (9 2%) »sn*. 

[0 0 9 6] NMR (2 0 0 MHz, d-DMS 
O) : 3. 9 6 (s, 3H) , 7.10 (d d, 1H, J 
= 8.7 2, 2.3 8 Hz), 7.19 (d, 1 H, J = 
2.38Hz), 7.86 (d, 1 H, J = 8.74H 
z) , 8. 3 5 (s, 1H) , 8. 4 6 (s, 1 H) 20 
MS : 4 7 8, 450, 351, 323,1 96, 18 
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1,12 5 

[0 0 9 7] ti^mi^ZfR^l \ZMtkLT^% 
ffi£#«ASn*. #^T, 9 Art*, l, 6-#®ttJD 

«?tt*S«:fC«tDpIiBT*^. 2, 7-v-t-75f 
;K3-t FD+y-6-7JWo>^6, EJ&jCIK: 
fctt^ffc'&ftS : 2, 7-y-t-^I/-3-tFn 
*->-4, 5-^3-H-6-7;^D>^ 3-Hfc 
^^103^^^^ W»ShS. 2, 7 
-> 7 -t»-^;H3-kHo^y-4, 5— ;>>UU:7 
;^;p-6-7;u*n>tt, ft-&«j5^&, 15-18 

£^#Jl 0<Z>#j££MV>T, DM 

[0 0 9 8] 
[flSl 5] 
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(13) 



Reaction Scheme 3 



#f$¥6-2 118 3 1 




1. BuLi 

2. COj 




KOf 



2* 



I 



COjR COjR 

[0 0 9 9] ffi^<©4, 5SPI#:^ 

5-yH-H-6-7Wo> (D I HF) * 

[0 10 0] 

[ftl6] 40 
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pp^ction Scheme 4 



I, HI0 3 

Eton 



1 r 



BE* THF 
TflF 



DDQ 
EtOfl 



[0 10 1] -«5t (I X) ffiMJTS?^ 



Reaction Scheme 5 



I I. NaJJt, 
1 K 2 CO,. AJlyi bromaii* 



i0 



20 




KCN 



CO 1 0 2] 

[0 10 5] 9-hU7^D^^iWft^[t 
[0 10 6] 



1-COjH 
13 




Wbi 9] 



[0 10 3] ft^S (X I) Vft&mt, 9LT<DfcfoTS; 40 

C0104] 
MK18] 
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React ion Scheme 6 



OH 
AUyl biwnkk 

DMF 



TMS-CPj 

TBAF 

TKF 



S V 




(15) 
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[0 10 8] 

.HK2 0] 

COMPOUND A 



it? 



30 



[0 10 7] ft^SC- (III) £<i;tf (I V) fc*WT 




CM 



BU 



(Me)*H 



^N^q/N^ N( Me h) 



COMPOUND. 'C 
CN 




CH 2 NHj CHjNH, 

COMPOUND D 
CN 




6 J " y 3 
CH^COOM CH 2 COOH 



[0 10 9] 
Hfc2 1] 
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30 



COMPOUWO £ 
CM 



CCMPCUWO F 




COMPOUND H 




R» KCN.CF 



R - (CH 2 ) n COOH # 
n= 1-6 



[0 110] §£860*1 

i 

9 0 g 
1 0 g 
3. 6mg 
7 5mg 



[0 1 1 1] 
TMPTA 
NVP 
T I HF 
NPG 

[0 112] 
D PHP A 87g 
NVP 1 3 g 

NPG 3.6mg 
T I HF 75mg 

[0 1 1 3] mj&to3 
D PHP A 
NVP 
TIHF. 



30G 
lOg 
3. 6mg 



NPG 
- TMPTA 
X^^U;i/ (Ebecryl) 370 
(tX7i;-My7^ U U- h) 
[0 114] mi® 4 
40 NVP 
T I HF 
g 

NPG 
[0 115] 

[oii6] *38wofls^«tt, «e*c!)3t*'&HJ&aii*5 

50 *ffc*«tSS3tJW*cfctf7;^l/-fe-f >»»tbT*ffl 



7 5mg 
2 0 g 
4 o z 



1 0 g 
3. 6m 

7 5mg 
9 0 g 
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T&D, S6fc v #B»WS4 5 8 5 8 6 2^iclB«$ 
©iK£ft£fc£; 

t^tt-CftS. SffiB, -jRttfctt. BMBx*JWF* 
[0 117] *«WtD*fr&«tt$fc, X>^>fc*«-fi 

CO 1 1 8] S*»fcLTttfc*fflfcfc£tttt, R 1 ^ 
JztfR^KIftStU R 3 ££tfR<#*?SiT&<5> ft^ 

[oii9] 7;i/*n>B»afa»sL<tt, #mm\ 

(coinltiator) t«**t)*T*fflan 

ns. N»7xz;^'ji/> (npg) a*a<»snT 

WSfrfflcDflite, -f-hX D.F., fc±3 M ftft£iS% 
fi-&",7hVt>X -f> 13 
#, 4 2 7-4 8 6*-yfc|B«aftTlr>«. *fc, 
N, N-^7JM^7XUX *J:tX, J—)V7 

[0120] 5J7**;u7xu>ti. aMHHN&i/r so 



4*BB¥6-2 118 3 1 

N, N-^7;i/*;P7XU><0ft*Wtl/Ttt, 4-5/ 
7/-N, N-y^W^U>, 4-7ir^-N, 

7-'J>, 4-*3Ml— N, N-^fWrU>, 4 

f;W7^yy>, ..4-75 /-N, N-vp^Jkr 
X>J>, 3-tHD^y-N, N-y^H-'JX 
N,N, N' , N' -fh7W-l, 4-v?7Z'J 
>, 4-7-feh75K-N, N-^^W-UX 
2, 6-$>X9\0>-N, N-^^Wi'JX N> 
N, 2, 4, 6-^>^^^7XU> (PMA) . *3 

[0 12 1] MJX5f;U7*X HUX^y-*75> 
U -75 >t>*fflft*BB»«-C* 

[0 12 2] ^Tffl*ftB!J6SJ©*<0fe<DtbT» 7;U* 
JM?l/-Mft***D, fcfcAtf, {fc^SBR 18 R t9 R 20 
R 2 1 T^bS tl'Stf l>- h 7X* >®7 >^ X £ Afi*5 
J:tfKU^x»>AtfcWEfflSna. CZT, R l8 -R 21 
li. »3Aic, 7;u*;k 7U-Jk 7;k&u;k 7U 
;k 7^JU*;k 7JHrx;k 7Ji^x;k i8S8iWfr& 
± tffift * ft fc^mi^ $ ft 

[0123] r i8 -r 21 fcf»ans7^*;moft« 
#JtLTI4, ^fA, x?;k ^dw, ^;k ^> 
^;k ^*->;k *?wk XT-7U;u«ci!3»«»if6n 

±co/\nyx >7y, 7>'n^-x 7->;k 7^n+ 
*fcl4tHa*$/»fc±0Blji*nT ! b«fc^. R 18 
-RV t«a^n-57U-;U*<0MtLTJ4, 7xx 

^7x-Jk ^^^Ji/7xx;^£07;u*u;u^i:t/ 

7-'>Wd:OT$n^. R l8 -R 2 MC«;g$n^7 

w^jtbTf4, yntr-^ct^x^x^^fen, 

[0 12 4] #^L<«, R I8 ~R 2l CO^^O^<i: 

fei^#3ora, 7;i/^;uSTa5^>. &r i8 -r 2 > 

tt, 2 oa*jR*"C*«-pJIBT?*D, AS!»te:»4, 1* 
5 7©«*ft£tn. J:0fi : ^L<«v R l8 -R 
2 1 St 7;i/^;US*5<t^7 U ~JPS^fc(47 9;WrJMI 

14, *B«pff*4 9 5 0 5 8 HJfcBHSnTVi*. 
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^x, mm&>mt2nz>m&, ^mmitLx, n- 

7xZWJ>'> (NPG) &£ZS~MV7u¥)li?* 
?)l7-*)> (D I DMA) <Dm&£t)1ttf8i%2hT 

[o 1 2 6] *m&w\z$>\,>xmmztiz>, 

\Z, x^UX^U- (ethylenically ) TfiSftfl^tK 
^Ofi^lXte, #Ux^l/X;fry- (polyethylenica 

ny) ^mwtsmxhz. zfthvitsmz, 
fefl;-&fttt, %&&mz&^x\zm&x&o, hvtr 

)l^)V7urty (trimethylolpropane) ^>^X»J MJ 

Wk *1t\Z*?W V<i >*-S*-f r-j F^Ux 
XfJk ^<Z)ffi<D£5&7?UU:y£\ ££tf**>7U 
U ^^xxt->co^'J h KU y^^n-ji^^T 

k if^yj^-j^^^'JHK HJj*^ 
:*-^:/D/1> h ij 7£ rj u-f h (trimethylolproppan 
e triacrylate) (TMPTA) v r^>^X'J h U h — 

tFn^^^'JKh (DPHPA) , 
^#-JP-l, 6-^^Ul"fk ^^>v^~ 

^7£uu-f k vx^u>^uz3~;k 
u w k v^u ->^;ux-T-;u^7^ u u-r h (mw 

= 3 9 0) , 'h x }*?>)V*—)V (trimethylol ) ^n/^ 

3~;i/yn#^i/i/-r Y*J79*} U"f k (MW=4 2 
8) TS*. N-tfx;Utfn>J>?> (NVP) <D£5 

^yv-ftrtftft 8 7%DPHPA, 13%NVPT 

*©ff*b^J«4»i, TMPTA, DPHPA, 
&<fctfNVP-?&5. 

CO l 2 7] *H»Wcoa«»K:*^Ttt, fitfttftB 

*flc, 7-feh7x/>, ^>77i/X 2-7-feh^- 
7h> (2-acetonaphtnone) , -£co{fccD£5 KSKStffi 



34 



[oi2 8] ffttti, *0fc, jflMfca*, 
#i§#L&^fc6, J8<w***&»ici8s«rft<5. mm 

tiX^tfnUF^ (N-vinylpyrrolidone) , ^fch 

[0 12 9] *»Wfc^«*Kfl:tt«*K:*tfS7;u 

*n> (fluorone) , ^/V-CDte 

*. 

[0 13 0] 

m^mwt^m 50*699. 7 

7;V^D> (Fluorone) 0. 05*^0. 0 5 

WTft-Sfc 0. 2^61g 

20 mmmi 0*6 3 g 

flftffll (ffit) 0. 3*61 g 

[0 13 1] ±D-«»&*B»Wfc:^s»8*tt»- 

[0 13 2] 
*^"flftWfc^» log 
y)V3ruy (Fluorone) 2mg*5'l Omg 

2 0mg^e>10 0mg 
SIMMHH 0*6 3 g 

«3WJ («*) 2 0mg*6 1 0 Omg 

5^ [0 13 3] *mniC^«X«fidUS4llHU M^CO 

[0 1 3 4] *HKW©«j«ttfe$fc; U. S. Pa 
t. No. 4, 3 9 9, 2 0 9, No. 4, 4 4 0, 8 
40 4 6fcBB^£ttTV>SJ;<5K, #7-feJWCAtl6nT43 

^ \zm b xm * n^> T-f ^ □ ^ y -tjuofg <D-f * - x - 

[0 13 5] *B*Wfc**«*«fta«*tt*fc. H 
u 1 UCcfc^T, U. S. Pat. No. 4, 5 7 5, 
3 3 0 KM^£nT^£<fc5&3&^M&^x U 

50 »<r*^t^ *tMZ. ±z< 
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(19) 



4*H¥6-2 118 3 1 
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mwrmzmmznz. zn\z^o. ^T)v*frz>it&\z 

CO 1 3 6] *HBWtt$fc, ilW7**D> (fl 
uorones ) , S6fc«fctt, UV&ttt, WajHR. *5<fc 

&Bftmv-i?-;vix<Dim\z®Miztiz>. &a\zm 

ZtLZm, 7)1>*U> (fluorones) \Z, ££T£<D 

5E99K:^S»«*ttSfc, ilHWfrf (photocurab 
le inks ) , &S#J, Xttttftk W»J:/l/-k W80H1 
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[oi3 8] *wt9i& a(B7^*jva-&*^riB&a 



X;U*~^A, ;B<fctftfUU 



U. S. Pat. No. 4, 264, 7 

0 3, 6WNo. 4, 3 0 7, 1 7 7 (Crivel 

1 o) , 3-n7/W0 4 0 8 2 2 7AU;I^n 

[0 13 9] *9B«®f&H&. £DffSU>ttMft# 
BUTKWUfc^ »*lF«l*<D|BB*6ajBL*^IH 

[0 14 0] 



(5D int. ci. s if ftmmg^ 

C 0 7 C 255/47 9357-4H 

317/24 7419 -4H 

C 0 7 D 311/84 9360 -4C 

311/88 9360 - 4 C 

311/92 9360 -4 C 

335/12 

335/14 

335/18 

345/00 

C0 8F 2/50 MDN 7442-4 J 

C 0 9 B 11/28 7306-4H 
C0 9K 11/06 Z 9159-4H 
G 0 3 F 7/028 



F I 



7* U #fc*B • tf/W * • 43402 • 
7/1- h • 14 • 214 
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